Topic collections
A mong adults who have ever smoked daily, more than 80% first smoked cigarettes before the age 18 years. 1 Thousands of teenagers smoke their first cigarette and become daily smokers each day. 2 The age at which smoking begins influences the total number of years of smoking, the number of cigarettes smoked per day in adulthood, and the likelihood of quitting. 1 3-6 All of these factors affect the risk for developing smoking attributable disease and disability such as lung cancer and other fatal malignancies, atherosclerosis and coronary heart disease, and chronic obstructive pulmonary disease. 1 7 The Centers for Disease Control and Prevention (CDC) has estimated that if current patterns of smoking behaviour continue, five million Americans aged 0-17 years in 1995 could die prematurely from diseases related to smoking. 8 Thus, preventing or delaying initiation is critical to preventing and reducing the morbidity and mortality associated with cigarette smoking. 1 National health objectives set forth in "Healthy People 2010" seek to reduce tobacco use by adolescents and adults, 9 and one of the 10 leading health indicators in that report focuses specifically on preventing tobacco use among adolescents. In addition, two national health objectives specifically focus on reducing sales to minors: objective 27-14 is to "reduce the illegal buy rate among minors through enforcement of laws prohibiting the sale of tobacco products to minors", and objective 27-15 is to "increase the number of states and the District of Columbia that suspend or revoke state retail licenses for violations of laws prohibiting the sale of tobacco to minors". 9 In 2000, the US Supreme Court held that the Food and Drug Administration did not have the authority to regulate tobacco products, including their marketing and availability. 10 The Public Health Service Act 398 (the Synar Amendment), however, which was passed in 1992, makes block grants to states from the Substance Abuse and Mental Health Services Administration (SAMHSA) contingent on states enacting and enforcing laws prohibiting any manufacturer, retailer, or distributor from selling or distributing tobacco products to persons under age 18 years. 11 12 All 50 states currently have laws prohibiting the sale of tobacco to minors. 12 Numerous studies since the late 1980s have demonstrated, however, that without adequate enforcement, minors are frequently successful in purchasing cigarettes from commercial sources when they try. 1 13-17 In 1999, most 8th and 10th grade students reported they could get cigarettes "fairly easily" or "very easily" (72% and 88%, respectively), 18 and data from self report surveys confirm that many youth purchase their tobacco from commercial sources. [19] [20] [21] [22] [23] To date, however, no published reports have focused on how the sources of cigarettes for youth have changed over time.
The purposes of this study were to examine: (1) how high school students under age 18 years (minors) who smoke usually obtain their cigarettes; (2) whether minors' frequency of smoking is associated with their source of cigarettes; (3) secular trends in usual source of cigarettes among minors from 1995 to 1999; and (4) whether minors are asked to show proof of age when they buy cigarettes in a store.
METHODS

Study design
This study used data from the 1995, 1997, and 1999 national school based Youth Risk Behavior Survey (YRBS), which has been conducted biennially by the CDC since 1991 (the first national YRBS was conducted in the spring of 1990). The questionnaires covered six categories of behaviours, including those that contribute to unintentional injuries and violence, tobacco use, alcohol and other drug use, sexual behaviours that contribute to unintended pregnancies and sexually transmitted diseases, dietary behaviours, and physical activity. In 1995, the YRBS queried students about their usual source of cigarettes for the first time.
Each YRBS used a three stage, cluster sample design to obtain a nationally representative sample of students in grades 9 through 12 (ages 14-18 years). [21] [22] [23] The target population consisted of all public and private high school students in the 50 states and the District of Columbia. The first stage sampling frame contained primary sampling units (PSUs) made up of large counties or groups of smaller adjacent counties. From this frame, PSUs were selected from 16 strata formed according to the degree of urbanisation and the relative percentages of black and Hispanic students in the PSUs. The PSUs were selected with a probability of selection proportional to their total school enrolment.
In the second stage, schools were selected from the PSUs with a probability proportional to their school enrolment. To ensure that racial or ethnic subgroups were large enough to analyse subgroup differences, schools with substantial numbers of black and Hispanic students were sampled at relatively higher rates than were other schools. The final stage consisted of randomly selecting, within each chosen school and in each of the four grades, one or two entire classes of a required subject such as English or social studies. All students in the selected classes were eligible to participate.
Procedures were designed to protect the students' privacy by allowing for anonymous and voluntary participation and CDC's institutional review board granted clearance for the survey. Local parental permission procedures were followed before survey administration. A questionnaire containing approximately 90 items was administered in the classroom by trained data collectors. Answers were recorded directly on a computer scannable booklet. For 1995, 1997, and 1999, the school response rates were 70%, 79%, and 77%, respectively; student response rates were 86%, 87%, and 86%; overall response rates were 60%, 69%, and 66%; and sample sizes were 10 904, 16 262, and 15 349.
Data analysis
In each survey, smoking status was assessed by the question: "During the past 30 days, on how many days did you smoke cigarettes?" Response options ranged from "0 days" to "all 30 days". Students were defined as current smokers if they had smoked on one or more days. In each of the three surveys, usual source of cigarettes (both commercial and noncommercial, including social sources) was assessed by the question: "During the past 30 days, how did you usually get your own cigarettes?" Students could choose (only) one response from among the following: "I did not smoke cigarettes in the past 30 days", "I bought them in a store such as a convenience store, supermarket, or gas station", "I bought them from a vending machine", "I gave someone else money to buy them for me", "I borrowed them from someone else", "I stole them", or "I got them in some other way". Proof of age was assessed in 1999 only, using the question: "When you bought cigarettes in a store during the past 30 days, were you ever asked to show proof of age?" Responses included "I did not buy cigarettes in a store during the past 30 days", "Yes", and "No".
A weighting factor was applied to each student record to adjust for non-response and for the varying probabilities of selection, including those resulting from the oversampling of black and Hispanic students. The final, overall weights were scaled so that the weighted count of students equalled the total sample size, and the weighted proportions of students in each grade matched national population projections for each survey year. All estimates were based on weighted data. All analyses were subsetted among current smokers who were under age 18 (sample sizes were 2989 in 1995, 4108 in 1997, and 3631 in 1999). Racial/ethnic data are presented only for white, black, and Hispanic students because sample sizes in other minority groups were too small for meaningful analysis.
We used SUDAAN, 24 a software package that takes into account the complex sampling design of this survey, to generate all point estimates and 95% confidence intervals (CIs), and to conduct all tests for significance (α level was set at p < 0.05). We used χ 2 tests to assess main effects in students' usual source of cigarettes and being asked for proof of age by sex, race/ethnicity, and grade. When significant main effects were identified, we used t tests to identify the racial/ethnic and grade differences in these variables. To examine the relation between the number of days of past month smoking and the usual source of cigarettes, a logistic regression model was used that controlled for sex, grade, and race/ethnicity, in which days of use was treated as a continuous variable.
To examine secular trends in students' usual source of cigarettes, we combined YRBS data from 1995, 1997, and 1999 because in those years, the wording about usual source of cigarettes was identical. In combining the data sets, we recoded the strata from each survey year so that strata from one survey year were uniquely identifiable and separate from those of other survey years, essentially creating an additional stratum of "time". In subsequent logistic regression models that controlled for sex, grade, and race/ethnicity, time was treated as a continuous variable in assessing possible linear changes in usual source of cigarettes. (table  1) . The percentage of students who usually got their cigarettes by buying them in a store varied by sex (χ 2 = 21.8, df = 1, p < 0.001) and by grade (χ 2 = 1.8, df = 3, p < 0.001). Males were significantly more likely than females and 12th grade students were significantly more likely than 9th (t = 6.8, p < 0.01), 10th (t = 5.0, p < 0.01), and 11th grade students (t = 2.6, p = 0.01) to buy their cigarettes in a store.
Bought them from a vending machine. Only 1.1% of current smokers usually got their cigarettes by buying them from a vending machine. This behaviour did not vary by sex, race/ethnicity, or grade.
Gave someone else money to buy them. Three of 10 (29.9%) current smokers usually got their cigarettes by giving someone else money to buy them. The percentage of students who usually gave someone else money to buy their cigarettes varied by sex (χ 2 = 9.0, df = 1, p < 0.01) and by race/ethnicity (χ 2 = 16.4, df = 2, p < 0.001). Females were significantly more likely than males to give someone else money to buy their cigarettes. White students were significantly more likely to report this behaviour than were black (t = 4.2, p < 0.01) and Hispanic (t = 3.2, p < 0.01) students and Hispanic students were significantly more likely than black students to report this behavior (t = 2.3, p < 0.05).
Borrowed them from someone else. Overall, 30.4% of current smokers usually got their cigarettes by borrowing them. The percentage of students who usually borrowed their cigarettes from someone else varied by sex (χ 2 = 4.5, df = 1, p < 0.05) and by race/ethnicity (χ 2 = 7.8, df = 2, p < 0.05). Significantly more females than males and significantly more black students than white students (t = 2.2, p < 0.05) borrowed cigarettes from someone else.
Stole them. Overall, 4.4% of current smokers usually stole their cigarettes. The percentage of students who usually stole their cigarettes varied by sex (χ 2 = 10.1, df = 1, p < 0.01) and by grade (χ 2 = 12.6, df = 3, p < 0.01). Males were significantly more likely than females to steal their cigarettes. Eleventh (t = 2.2, p < 0.05) and 9th grade students (t = 3.2, p < 0.01) were significantly more likely than 12th grade students to report stealing their cigarettes. Ninth grade students were significantly more likely than 10th grade students to do so (t = 3.0, p < 0.01).
Got them in some other way. Overall, just over one in 10 (10.7%) current smokers usually got their cigarettes in "some other way". The percentage of students who usually got their cigarettes in some other way varied by race (χ 2 = 8.1, df = 2, p < 0.05). Hispanic students were significantly more likely than white students (t = 3.0, p < 0.01) to get their cigarettes in some other way.
Frequency of smoking and minors usual source of cigarettes In 1999, the number of days students reported smoking was associated with the usual source of their cigarettes (table 2). As the number of days of smoking increased, the likelihood of students reporting buying their own cigarettes in a store (p < 0.01) and giving someone money to buy cigarettes (p < 0.01) increased. In contrast, as the number of days of smoking increased, the less likely students were to borrow cigarettes (p < 0.01). Neither buying cigarettes from a vending machine nor stealing them was associated with frequency of smoking. Obtaining cigarettes in "some other way" did not demonstrate a linear pattern with smoking frequency, but students who smoked 1-2 days during the past month were significantly more likely than students who smoked 3-5 days (t = 3.2, p < 0.01), 6-9 days (t = 2.8, p < 0.01), and 20-29 days (t = 4.5, p < 0.01) to report getting their cigarettes in this other manner.
Secular trends in minors' usual source of cigarettes
The percentage of current smokers who reported they usually got their own cigarettes by buying them in a store significantly decreased from 38.7% in 1995 to 23.5% in 1999 (linear trend, p < 0.001) (table 3). Conversely, giving someone else money 
Not asked proof of age when bought during past 30 days
In 1999, among current smokers under age 18 years who bought cigarettes in a store during the 30 days preceding the survey, 69.6% were never asked to show proof of age (table 4) . The percentage of students who were not asked for proof of age varied by sex (χ 2 = 5.8, df = 1, p < 0.05). Females were significantly more likely than males to report they had not been asked to show proof of age. Requests for proof of age did not vary across race/ethnicity or grade.
DISCUSSION
In this study, from 1995 to 1999 we found a shift in cigarette acquisition from commercial sources to social sources among high school students. Among current smokers under age 18 years, the percentage of students who usually bought their own cigarettes in a store dropped from 38.7% in 1995 to 23.5% in 1999; students who reported that they usually gave someone else money to buy cigarettes significantly increased from 15.5% to 29.9%.
Preventing minors' access to tobacco by prohibiting retail sales to them has been advocated to help reduce initiation of tobacco use and is recommended as a component of comprehensive tobacco control programmes. 1 25-27 It is well established that active enforcement of state laws or local ordinances can reduce the percentage of retailers who sell tobacco to minors, 1 13 14 25 26 28 29 especially when compliance checks are performed several times per year. [30] [31] [32] Likewise, education of merchants has been shown in some studies to be useful in decreasing the percentage of retailers who sell tobacco to minors, although such education without active enforcement loses effectiveness over time. 13 25 Some studies have shown that combining community mobilisation with enforcement of access laws, retailer education, school based education, or stronger local laws may reduce the prevalence of youth smoking, 13 33-35 but such findings are not universal. For example, in a Massachusetts study that combined retailer education and active enforcement, despite a pronounced reduction in the percentage of retailers who sold cigarettes to youth in the intervention communities, there was no difference in self reported access by youth in intervention compared to control communities. 14 The authors observed that unless youth in intervention communities report decreased access to commercial sources of cigarettes, and that decrease is greater than any decrease in access that may have occurred in the control communities, it is not logical to expect reduced cigarette use among youth in the intervention communities as a result of the intervention. 14 The 1999 YRBS data suggest that many young smokers who purchased cigarettes in a store were not asked for proof of age. The YRBS does not provide data on the percentage of students who tried unsuccessfully to buy cigarettes. Data from other studies show that when store personnel request proof of age for a cigarette purchase, the likelihood of a sale to an underage buyer is greatly reduced. 15 30 31 36 Thus, merchant education programmes to reduce sales of cigarettes to minors should emphasise the need to request proof of age.
Consistent with other studies, 20 37-41 YRBS data showed that social sources continue to be an important means of cigarette acquisition. For example, in 1999, YRBS data and National Youth Tobacco Survey 20 data found that more than half of high school students usually obtained their cigarettes by either giving someone else money to buy them or borrowing them. The Tobacco Policy Options for Prevention study in Minnesota found that more than 90% of 8th-10th graders who had ever smoked cigarettes obtained their first cigarette from family members or friends. 37 Likewise, Wolfson and colleagues 38 found that more than two thirds of students in these grades who reported past month smoking had provided tobacco to another student during that same period. Of those students, 66% provided tobacco to a same age friend, 37% to a younger friend, 17% to a sibling, and 13% to a stranger. Wolfson and colleagues 38 as well as others 39 40 have found that adolescents who are heavier smokers are the most likely to provide cigarettes to other adolescents; we found that heavier smokers were more likely to obtain their cigarettes by purchase. Thus, it is likely that the original source for a substantial percentage of cigarettes "borrowed" from other minors was from an illegal sale at a retail outlet. High compliance with access laws may consequently reduce the social as well as the commercial availability of cigarettes among youth. However, as an additional means of addressing the social availability of cigarettes, clinical, community, and school based interventions should try to dissuade minors who smoke from providing cigarettes to other minors.
YRBS data cannot be used to discern whether students who ask someone to buy their cigarettes, or borrow cigarettes from someone else, get their cigarettes from other minors or from people who may legally purchase tobacco. In a state wide California study, 11% of adults (> 18 years) had been asked to 
What this paper adds
All 50 states currently have laws prohibiting the sale of tobacco to minors. However, without adequate enforcement, minors are frequently successful in purchasing cigarettes when they try. Also, studies suggest social sources are an important means of cigarette acquisition. Data from the 1999 national Youth Risk Behavior Survey showed that among high school students under age 18 who were current smokers, 23.5% usually purchased their own cigarettes in a store, 29.9% usually gave someone else money to buy their cigarettes, and 30.4% usually borrowed cigarettes from someone. From 1995 to 1999, usually buying cigarettes in a store significantly declined; however, usually giving someone else money to buy cigarettes significantly increased.
provide tobacco to minors; smokers aged 18-19 years were the most likely to be asked (59%), followed by 20-24 year old smokers (39%) and 18-24 year old non-smokers (38%). 42 Other studies suggest many adults are willing to buy cigarettes for minors. Klonoff and colleagues 43 found that 32% of adults who were approached by youth and asked to purchase cigarettes did so. Similarly, Shive and colleagues 44 found that 33% of college students were asked to provide tobacco to minors and of those approached, 31% did so. More research is needed to elicit detailed information on sources of borrowed cigarettes, the age and characteristics of the purchaser, and the extent to which minors are buying cigarettes for their peers.
We found that only a small percentage of current smokers rely mainly on stealing or vending machines to obtain their cigarettes (4% and 1%, respectively). More research is needed to explore what students meant by stealing which may have included shoplifting and taking cigarettes from friends, family, or other smokers. Likewise, more research is needed to identify the extent to which current smokers used vending machines to supplement their usual source of cigarettes, or whether policy changes making vending machines less available, explains why vending machines are rarely a usual source for cigarettes.
This study is subject to several limitations. Firstly, the YRBS asked students about their "usual" source of cigarettes. These data cannot identify to what extent students used multiple sources to obtain their cigarettes. Nor does the YRBS ask students how easy it is for them to obtain cigarettes from any particular source. Secondly, the question addressing whether or not the student had been asked to show proof of age when buying cigarettes was restricted to students who were current smokers and who had bought cigarettes during the 30 days preceding the survey. Thus, it is not clear what proportion of students tried to buy cigarettes but were asked for proof of age and, because of their minority status, refused the sale. Thirdly, these data apply only to adolescents who attend high school and, therefore, are not representative of all adolescents. Still, in 1996, only 5% of persons aged 14-17 years were not enrolled in school. 45 Finally, these data are based on self reports. Although the survey questions have demonstrated good testretest reliability in a sample of high school students, 46 students may under report or over report these behaviours.
Conclusion
To achieve reductions in tobacco related morbidity and mortality, reducing smoking among young people must be an element of a broader comprehensive tobacco use prevention effort. 1 7 To try to reduce smoking initiation among young people, Congress enacted the Synar Amendment in 1992 to require every state to enact and enforce laws prohibiting the sale of tobacco to minors. 11 12 Synar state surveys over the past several years have found an overall decrease in the percentages of retailers who sell tobacco to minors. 47 YRBS data showed a decline in the percentage of high school students who usually bought their cigarettes in a store. It is not known to what extent enforcement of access laws has led to this reduction in retailers who sell to minors or to the shift in sources of cigarettes for minors. However, in spite of these laws, we found that one in four underage smokers rely most often on store purchases for their cigarettes. Furthermore, it remains that many minors appear to be able to buy cigarettes in a store without being asked for proof of age.
CDC has issued best practices guidelines for comprehensive tobacco control programmes that include strategies for enforcing restrictions on minors' access to tobacco. 27 The agency recommends that states allocate $0.43 to $0.80 per capita for enforcing youth access regulations. Best practices recommend these per capita amounts need to be added to a base amount for interagency coordination of between $150 000 and $300 000. 
